Multiple metabotropic glutamate receptor subtypes modulate GABAergic neurotransmission in rat periaqueductal grey neurons in vitro.
The effect of metabotropic glutamate receptor (mGluR) activation on GABAergic synaptic transmission in rat periaqueductal grey (PAG) neurons was examined using whole-cell patch-clamp recordings in brain slices. The selective groups I, II and III mGluR agonists DHPG (10-30 microM), DCG-IV (1-3 microM) and L-AP4 (10-30 microM) inhibited electrically evoked GABA(A) mediated inhibitory postsynaptic currents (IPSCs) in all PAG neurons tested. DCG-IV and L-AP4 also reduced the frequency of spontaneous IPSCs, while DHPG produced both increases and decreases in spontaneous IPSC frequency in a dose dependent manner. In the presence of TTX, DHPG, DCG-IV and L-AP4 all reduced the frequency of spontaneous miniature IPSCs, but had no effect on their amplitudes. The DHPG, DCG-IV and L-AP4 effects on miniature IPSCs were dose dependent (EC(50)s=1.4, 0.055 and 0.52 microM, respectively) and were reduced by the selective mGluR antagonists MCPG, EGLU and MSOP, respectively. These results indicate that GABAergic synaptic transmission within the PAG is reduced by groups I, II and III mGluR activation via a presynaptic mechanism and is increased by group I mGluR activation via an action potential dependent mechanism. The finding of convergent groups I, II and III mGluR-mediated inhibition of synaptic transmission is novel and indicates that all groups of mGluRs have the potential to modulate the constellation of analgesic, behavioural and autonomic functions within the PAG.